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CHAPTER I

INTRODUCTION

Overview

One of the primary objectives of the foreign policy
of the United States is the creation of conditions in
which we and other nations will be able to work out a
way of life free froa coersion. . . . We shall not
realize our objectives however, unless we are willing
to help free peoples to maintain their free institu-
tions and their national integrity against aggressive
movements that seek to impose upon them totalitarian
regimes. . .

I believe that it must be the foreign policy of the
United States to support free people who are resisting
attempted subjugation by armed minorities or by outside
pressures . . . the free people of the world look to us
for support in maintaining their freedom. If we falter
in our leadership, we may endanger the peace of the
world, and we shall surely endanger the welfare of our
own nation [15:5-6].

With his address to Congress on March 12, 1947,

President Truman opened a new period in American foreign

policy--one in which the United States has taken an active

role in supporting the defense of allies and other friendly

nations. America's commitment to international security

has continued to this day. A security assistance program

which had modest beginnings in 1947 has since grown dra-

matically in magnitude and scope to become an established

tool of U.S. foreign policy. In 1964, the value of Foreign

Military Sales (FMS) programs exceeded Grant Aid for the

first time. Grant Aid is now being phased out, but FMS
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continues to grow with over $15 billion in FMS agreements

signed in FY 1980 (30).

This thesis is concerned with FMS. More spe-

cifically, the focus is on the difference between the price

estimates given for defense articles and services and the

actual price paid by the customer. There have been justi-

-%7!. fiable complaints from FMS customers that inaccurate esti-

4 mates have caused great inconveniences and hurtful budge-

tary compromises (16). These complaints cannot be ignored--

particularly in light of the economic and political impli-

cations of FMS. This thesis can address only part of the

problem. Further study will be recommended based on the

findings of this initial study. Scores of countries now

obtain defense equipment and services through United

States Security Assistance programs. It is in the best

interest of all parties that these programs continue and

be properly administered.

There seems to be no better way to gain an appreci-

ation of Security Assistance, and in particular, Foreign

Military Sales, than to provide a sketch of the legisla-

tive history of these programs. Such a review will put

FMS in its rightful place as a basic element of U.S.

foreign policy and will show how changing times have

required changing legal authorizations for FMS programs.

This review will be followed by a discussion of the

magnitude of today's FMS programs and a brief explanation

2



of the FMS process. Finally, the research problem and

objective for this thesis will be presented.

Legislative Background

Since President Truman's declaration of principles

in 1947, foreign assistance programs have been a corner-

stone of United States foreign policy (15:7). As a result

of President Truman's strong belief in foreign assistance

programs, the National Security Act of 1947 was passed by

Congress. This act provided economic aid and military

assistance to Greece and Turkey and was to be the predeces-

sor for all subsequent military assistance legislation (19).

United States foreign aid policy has changed a

great deal since 1947, but is solidly based on legislative

direction and remains a vital part of America's foreign

policy. A chronological outline of military assistance

legislation highlights some of the changes:

1. The Mutual Defense Assistance Act of 1949

authorized Grant Aid assistance to our NATO allies and was

instrumental in rearming Europe after the devastation of

World War II. Three forms of aid were provided through

this act: (a) machinery and raw materials, (b) direct

transfer of military equipment, and (c) technical assist-

ance (20).

2. The Mutual Security Act of 1951 consolidated

the administration of aid programs under the newly

3



established Mutual Security Agency. This was the first of

many attempts at improving the administration of foreign

aid programs. However, administrative duties were frag-

mented under this act with the DOD administering military

assistance programs and the State Department administering

economic aid and technical assistance programs (21).

3. The 1951 act was supplemented in 1953 with the

Mutual Assistance Act of 1953. This act abolished the

Mutual Security Agency and consolidated the administration

of the various aid programs under the Foreign Operations

Administration (22). (This Administration has since been

replaced by the Agency for International Development.)

*4. The Mutual Security Act of 1954 is notable for

the fact that it gave the State Department the responsi-

bility to license the export of arms from the U.S. (23).

This provision had a significant impact on later legisla-

tive developments concerning FMS and on the FMS business

itself.

5. A major overhaul of the aid programs was

carried out under the Foreign Assistance Act of 1961.

Although this Act was aimed at Grant Aid rather than

Foreign Military Sales, it authorized sales and contained

several points relevant to later FMS policy:

a. The President was given authority to

approve recipients of aid and to stipulate the terms

involved.

4
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b. The Secretary of State was given responsi-

bility for foreign aid policy and the supervision and

coordination of aid programs.

c. The military items obtained from aid pro-

grams were to be restricted to defensive uses and could

not be transferred to a third party without presidential

authorization.

This act also created the Agency for International Develop-

ment (AID) which is still active (24).

6. The Foreign Military Sales Act of 1968 (renamed

the Arms Export Control Act of 1968) authorized the Presi-

dent (a) to sell defense articles and services, (b) to

enter into contracts for the procurement of defense

articles and services for sale to foreign nations, (c) to

finance the procurement of defense articles and services

by foreign nations, and (d) to guarantee credit to FMS

purchasers as he sees fit (25).

Today's governing legislation is the International

Security Assistance and Arms Export Control Act of 1976

(AECA), as amended. This act consolidated and revised all

preceding foreign assistance legislation. It states that

the ultimate goal of the United States is to have a world

free from the dangers and burdens of armaments (5:734).

These are some of the most important provisions of the

act:

5



1. military Assistance Advisory Groups (MAAGs)

overseas were to be terminated or if authorized by Congress,

reduced in size.

2. Grant Aid programs were to be terminated on

30 September 1977.

3. The U.S. was to promote arms control.

4. Future sales were to be held to current (1976)

levels.*1

5. FMS customers were liable for all costs incurred

* by the USG when carrying out FMS programs.

6. Within certain limits, presently sales exceed-

ing $25 million or major defense equipment costing $7

million or more, Congress was given the option of vetoing

a sale.

7. The President was authorized to designate items

placed on the Munitions List (5).

The wide range of controls and restraints put forth in

this act imply that by 1976 arms transfers by the U.S.

were a matter of concern to many in the government. How-

ever, by its very existence, the AECA emphasizes that FMS

programs are still very much a tool of America's foreign

policy and are governed by legislatively imposed controls.

FMS Programs

In the business world, Arms Sales or Arms Trans-

fers are called Military Export Sales and can occur either

6



on a government-to-government basis or on a U.S. industry-

to-foreign government basis (28:1,10). Those sales made by

U.S. industry directly to a foreign buyer and not adminis-

tered by the DOD are defined as commercial, or direct sales

(28:1,3). Government-to-government arrangements for the

sale of defense articles and services managed through the

DOD are defined as Foreign Military Sales programs (28:1,7).

Some examples of these sales include not only aircraft,
such as the McDonnell Douglas F-4 and the Northrup F-5,

but also spare parts, support equipment, maintenance ser-

vices, and training.

Foreign Military Sales have three principle objec-

tives: (1) to provide the defensive strength of our allies

and selected friendly foreign countries, (2) to promote the

concept of cooperative logistics, and (3) to offset the

unfavorable balance of payments (ll:p.ll-l).

As a form of international business, FMS is con-

ducted by the Department of Defense under the supervision

and authority of the Secretary of State (13:7). In addi-

tion to being an integral part of U.S. foreign policy, FMS

programs have become an important business. A glance at

the values of FMS agreements made during the past ten

years helps show how the programs have increased in size.

The value of FMS agreements made during FY 1971 was $1.3

billion. In FY 1974, a total of $10.3 billion of FMS agree-

ments were signed. The value of agreements for FY 1977

7
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dropped to $8.3 billion, but in FY 1980, the upward trend

recovered with $15.2 billion in FMS agreements. The cumula-

tive value of FMS agreements made from 1950 through 1980

was $110.5 billion. During that thirty-year period, agree-

ments were signed with over ninety nations (30:1-5).

Looking at FMS in terms of its impact on the U.S.

labor market, the Congressional Budget Office has estimated

that based on an annual FMS program of $8.2 billion, 42,000

I jjobs are supported by every $1 billion in FMS. Other

studies have different results. The Carter Administration

determined that $1 billion in FMS accounted for about

38,000 jobs (2:179). Without trying to resolve the differ-

ences between these studies, the fact remains that the use

of this tool of foreign policy has a significant impact on

employment in U.S. defense-related industries.

FMS Process

An understanding of the FMS process will help the

reader understand some problems inherent in FMS programs.

Among those problems is that of giving the Purchaser an

estimated cost for the items furnished through FMS.

General Process. The details of the FMS process

cannot be easily simplified, but generally when an eligible

country expresses a desire to buy articles or services

either through a letter of request or otherwise, represen-

tatives of that nation meet in conference with U.S.

8



representatives for the purpose of negotiations. If the

negotiations lead to an agreement, a contract is prepared.

This contract, with supplements as necessary, is called a

"Letter of Offer and Acceptance" (LOA). The LOA is some-

times referred to simply as the DD Form 1513; which is the

number of the DOD form used as the contract instrument

(14:12-14). This form is used for all FMS agreements, thus

it is an important source of information for anyone conduct-

ing research in this area.

The DD Form 1513 serves two purposes. It is the

vehicle for the United States Government (USG) offer of

defense articles and services to a foreign purchaser and

is also the instrument of acceptance (28:III,D-I). The

USG specifies the items or services to be provided and

gives the Purchaser an estimate of the cost and delivery

date. The terms of payment will vary with the items

involved but in any case (28:III,D-14) the Purchaser is

advised that the price to be paid will be "the total cost

to the USG [29:2]." The USG offer is signed by an auth-

orized U.S. Military Department or Defense Agency repre-

sentative before it is submitted to the Purchaser for

acceptance (28:II,D-12). If it is accepted, it is then

signed by an authorized representative of the Purchasing

government. These two, the seller and buyer, constitutef the competent and responsible parties of the contract.

9



Methods of Participation. There are three methods

by which a foreign country can participate in FMS. One

method is via a Cooperative Logistics Supply Support

Arrangement (CLSSA). Using this method, a country can

establish an equity in the DOD stock system against which

it can receive support on a basis equal to that of a com-

parable DOD unit. Another method is the blanket order

case. The customer signs a Letter of Offer and Acceptance

(LOA) for a self-determined amount of money against which

requisitions can be placed for as yet undetermined items.

The third method is the defined order case, for which the

Purchaser specifies the items and quantities desired when

the LOA is written. The responsible DOD component makes

an estimate of the cost of the items and uses this estimate

as the basis for the cost of the LOA (28:II,F-2,2a,2b).

Pricing. Pricing for FMS is generally based on the

fact that according to the AECA the USG must recover all

costs relating to FMS and at the same time avoid any exces-

sive profit (5). Because of this requirement, the DOD has

to consider a number of pricing elements before it can give

a Purchaser a price estimate. Some of the price elements
~2

are (12:p.15-5):

1These methods may be combined for special programs,
such as sale and initial support of an aircraft system.

2Not all of these elements are applied to each item.

The appropriateness of each pricing element depends on

10



1. Cost of the items or services

2. Nonrecurring RDT&E and production costs

3. Administrative charge

4. Asset use charges

5. Packing, crating and handling

In order to comply with the AECA, which stipulates that

DOD will recover full costs, the estimates are adjusted

after delivery so the Purchaser can be billed for all costs

incurred (28:III,C-7). The DD Form 1513 makes it clear

that the costs cited are only estimates and that the Pur-

chaser is obligated to pay the total cost of the items.

Although the USG states that it will "use its best efforts

to advise the Purchaser . . . of any identifiable cost

increase . . . in excess of 10 percent," the Purchaser is

obliged to pay the total costs whether or not the USG

advises of the increase in a timely manner (29:2).

As can be imagined, this approach to price deter-

mination and notification can be a problem. It can disrupt

the Purchaser's budget and cause dissatisfaction with the

FMS process. Although present pricing practices have not
I reduced the demand for arms and services from the USG, in

view of the significance of FMS as a part of U.S. foreign

policy, it is important that the United States Government

whether the item will be supplied from DOD stocks, whether
those stocks will be replaced, or whether the item will be
furnished through direct procurement.

11
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maintain a reputation as a reliable and responsible sup-

plier of defense articles. One aspect of this reputation

is the accuracy of price estimates quoted to foreign govern-

ments (28:III,C-4a).

Problem Statement

Interviews with individuals working in FMS have

indicated that a comprehensive study of the accuracy of

price estimates would be useful. While it would not be

surprising to find some differences between initial and

final price quotations, there is no statistical evidence

to substantiate the general perception that price estimates

for FMS cases are inaccurate. A review of applicable

literature reveals that no comprehensive study has been

made to verify the extent of inaccurate estimates, although

a number of individual inaccurate estimates have been cited.

Justification

According to Mr. Roger E. Reynolds, the Director

of Security Assistance Management and Policy, Headquarters

AFLC, a comprehensive study of the accuracy of estimated

costs could provide the necessary statistical evidence to

initiate further investigation into such areas as price

estimating procedures (18). The findings of this study may

or may not substantiate the general opinion that cost

estimates are inaccurate. The study may well determine

that only a small portion of the estimates are inaccurate,

12



or vice versa. A study completed in August 1969 entitled

"The Buyer's View of the Management of the United States

Foreign Military Sales Program" stated that "The customer's

complaint is that, in too many instances, prices charged

substantially exceed the estimated price . . . [6:71]."

This report also cited eighteen examples of price varia-

tions provided by a foreign country representative (6:143).

The authors conceded that the examples given may represent

only extreme instances and left the topic open for further

research (6:71). In August 1975, the Army Logistics Man-

agement Center initiated a study which was to improve the

calculations and documentation of price estimates for FMS.

The study was initiated because there had been ". . a

significant number of FMS cases . . . in which the price

estimates for material were inaccurate and unrealistic

(17:7] ." In November of that same year, a Defense Security

Assistance Agency point paper entitled "Price and Avail-

ability Information for Planning (Preliminary P&A)" stated

that there was a "general skepticism" that price estimates

could be both timely and reliable (8:92). A more recent

research effort, in June 1980, entitled "Determination and

Analysis of Problems in Air Force Foreign Military Sales

of Munitions," documented the problems encountered in the

sale of munition items via FMS from the point of view of

those in various United States Department of Defense

activities who work with FMS. Included in Appendix H of

13
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that report was a list of problems cited by foreign mili-

tary officers who are either working in or have knowledge

of FMS. One of the problems listed was that "the final

cost [of FMS] was normally higher than the agreed upon cost

[4:192]."

Intent of Study

The results of this study are intended to lend

credence to or help dismiss the perception that price esti-

ates are inaccurate. This study may facilitate the

identification of specific sources of both accurate and

inaccurate price estimates and guide FMS managers to revise

procedures as necessary. Such revisions could have a sig-

nificant effect on the price estimates of future Foreign

Military Sales cases.

Scope

Foreign Military Sales programs are managed by each

of the United States Department of Defense Military Depart-

ments and their subordinate commands. This study is limited

to those cases managed by the Air Force Logistics Command

(AFLC), Department of the Air Force. AFLC handles a

sizable portion of FMS. At the end of FY 1980, AFLC was

managing 2642 open FMS cases totaling $11.7 billion (1).

14
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Of the three methods of participating in FMS,

3

only defined order cases for non-systems sales will be

considered. Because the dollar value limit of blanket

order CLSSA cases is normally determined by the customer,
4

these cases have been excluded from this study. Cases

for the sale of defense systems and associated support are

excluded because many of them incorporate subcases which

are managed by USAF commands other than AFLC and are thus

outside the scope of this thesis.

In order to have accurate information as to the

final cost of items delivered on defined order cases,

research will be limited to closed cases. These are cases

for which "all materiel has been delivered and/or all ser-

vices have been performed [and] all financial trans-

actions [28:1,3] " have been completed. In an effort to

focus as much as possible on current events, the data col-

lection will be limited to those cases which have been both

implemented and closed within the past five years (1976-

1980).

When signing an LOA, a Purchaser agrees not only

to pay for materiel and services ordered, but also for

3Defined order, blanket order, Cooperative Logis-
tics Supply Support Arrangement (CLSSA).

4While it is true that the DOD provides a recom-
mendation of appropriate stock levels for each CLSSA pro-
gram, the Purchaser is able to make adjustments to this
recommendation and can thereby determine the materiel value
of the CLSSA program (27:pp.7-54,7-55).
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appropriate surcharges, such as administrative and acces-

sorial costs. The surcharges are usually calculated as a

percentage of the material value and therefore are only a

reflection of the material value. They will not be con-

sidered in this study. Also, this study will not analyze

the price estimating procedures used in writing FMS cases.

While this is a legitimate area of inquiry, this study

will take the estimates as they were recorded and proceed

to measure how accurate they proved to be.

Research Objective

The objective of this study is to determine the

accuracy of price estimates given to foreign customers by

AFLC for defined order FMS cases. The estimates will be

analyzed according to the categories of defined order

cases involved and according to the AFLC activity which

prepared the estimate.

Research Questions

1. What is an acceptable level of accuracy for

the estimated costs?

a. Customers' viewpoint

b. AFLC viewpoint

2. What is the accuracy of cost estimates for FMS

cases overall?

3. What is the accuracy of cost estimates by

source of estimate?

16
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4. What is the accuracy of cost estimates by cate-

gory of case?

5. What is the accuracy of cost estimates on

selected FMS items? Can these be related according to

category of case or price estimating source?

Plan of Presentation

Chapter I was an introduction to the legislative

background of FMS and the FMS process. It introduced the

research problem, scope, objectives, and questions.

Chapter II outlines the methodology and plan for data

ccllection. Chapter III presents a detailed analysis of

the data. Chapter IV states the findings of the research,
conclusions, recommendations, and areas for further

research.

17



CHAPTER II

METHODOLOGY

This research methodology is established to obtain

the answers to the research questions stated in Chapter I.

= .These answers will help achieve the research objective of

this thesis.

Research Question Number 1

What is an acceptable level of accuracy for the

estimated costs?

a. Customers' viewpoint

b. AFLC viewpoint

Two procedures will be used to determine the accept-

able level of accuracy for estimated costs. First will be

a review of all Department of Defense Directives and

Instructions, Air Force Regulations, written policy and

internal guidance that may establish a standard for the

accuracy of estimates. Second will be a series of struc-

tured interviews with U.S. Air Force personnel involved in

FMS and with knowledgeable representatives of purchasing

countries, such as the Foreign Liaison Officers assigned to

Wright-Patterson AFB. The combination of interviews and

literature review will be used to establish the acceptable

18
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level of accuracy for estimated costs from the customer's

viewpoint as well as the AFLC viewpoint.

Research Questions Number

2, 3, and 4

2. What is the accuracy of cost estimates for

cases overall?

3. What is the accuracy of cost estimates by

source of estimate?

4. What is the accuracy of cost estimates by

category of case?

To answer these questions a sample of data will

be drawn from the defined population. Using the sample

data, a separate statistical analysis will be completed

resulting in solutions to each question.

Population. The population consists of all AFLC

managed defined order FMS cases. Data will be collected

from those cases that have been implemented and closed

within the past five years. The five year period from

1976 through 1980 yields a population of 430 cases which

meet the above criteria.

Sample. The data will be stratified by the cate-

gories of cases to determine the number of cases in each
1

category. From each of these stratum, a random sample

1For a description of the categories of defined
order cases, see Appendix A.
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of 40 percent of the cases will be selected. This selec-

tion process will insure the sample is proportionally

representative of the population both by category and

estimating source.

Data Collection Plan. Data collected will include

the estimated cost of material and services in each case

and the final material and services value of each case.

The estimated cost will be taken fram the entry for "Esti-

mated Cost" on the DD Form 1513 (or 1513-1, 1513-2 as

2appropriate). The final material value will be the entry

"Delivered Value" (Del Val) as recorded for each case on

the Program Status of Selected Control Elements (R47:H051.

NHAT). This value is the cost of material or services

delivered. It does not include surcharges, such as adminis-

trative and accessorial costs.

Analysis of Data. The Estimated Cost (EC) and

Total Delivered Value (TDV) will be used to calculate the

accuracy of each estimate as a percentage of the delivered

value:

% accurateTDV

2The application of DD Forms 1513-1 and 1513-2 to
this study is discussed in Appendix B.
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For example,

Estimated Cost = $100

Total Delivered Value = $150

EC 100
-- = = 66.67% accurateTDV 15

The computer program "Statistical Package for the Social

Sciences" (SPSS) will be used to compute the accuracy of

the estimate for each case in the sample. The accuracy

of the cases in the sample will be grouped according to

their relation to the acceptable level of accuracy as deter-

mined through research question 1. Analysis of this dis-

tribution will contribute to an understanding of AFLC

price estimating performance.

Next, the mean accuracy for this entire sample

will be calculated. This mean value will be used as an

estimator of the true population mean and answer research

question number 2, which was to determine the accuracy for

cases overall.

Finally, we will draw a conclusion about the value

of the population mean based on the simple random sample

data. Using the computed mean value and an appropriateIerror level, we will test which of the following conclu-
=sions is correct:

H0: = 1, the estimated costs are accurate;

H1 : 1 #1, the estimated costs are not accurateI (10:257).
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To answer research question number 3, the cases

in the sample will be stratified according to the source

of the price estimates given in each case. The mean accu-

racy of the cases in each stratum will be calculated. The

accuracy of the costs will again be used to test the same

alternative conclusions. This analysis will allow insight

into the performance of various price estimating sources.
To analyze the accuracy of costs by category of

case, research question 4, the sample will be stratified

by category. The mean accuracy of costs will be computed

for each category and used to test the two possible alterna-

tive conclusions. This procedure will answer research

question number 4 and provide information about the accu-

racy of costs for case categories.

This entire method of data collection and analysis

will determine how accurate cost estimates are overall,

how accurate each source of cost estimate is and how accu-

rate estimates are for each category of case in the

sample.

Research Question Number 5

What is the accuracy of cost estimates on selected

FMS items? Can these be related according to category of

case or price estimating source?

It should be understood that a single FMS case can

be and usually is composed of more than one item.
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Consequently, the accuracy of the estimated cost of the

case is subject to the averaging affect of the accuracy of

the estimated cost of each item on the case. By selecting

a sample of individual items, the accuracy of the esti-

mated costs can be compared to the accuracy of the esti-

mated costs of cases. This comparison will add signifi-

cance to the analysis of the accuracy of cost estimates

for Foreign Military Sales.

4Population. To determine the accuracy of cost

estimates for selected items, the random sample of cases

used for research questions 2, 3, and 4 will be used as

the population. Since that sample was selected by a random

method, it can be assumed to be representative of the

entire population under study.

Sample. Because the population of concern for

this research question is itself a sample, a double sam-

pling technique will be used to select a sample of items

to study. The unit price of each item ordered through the

cases in the population will be recorded. These unit

I prices will then be grouped into a series of price ranges.

The items from the price range with the highest frequency

will be used as the sample for this part of the study.

The price range with the highest frequency is expected to

be the most likely to include items from all categories of

cases and from all estimating sources. The items selected

23
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will be identified by case identifier and according to the

item description in Block 13 of the DD Form 1513.

Data Collection Plan. For each item in the sample,

the original estimated cost will be the entry on the

DD Form 1513 (or 1513-1, 1513-2, as applicable) labeled

"Estimated Unit Cost" (EUC). The final material value

will be the "Actual Delivered Value" for that item as

recorded on the Consolidated Status Report (R058,RCN:NClAL),

divided by the quantity requisitioned to obtain the

Delivered Unit Cost, (DUC).

Analysis of Data. The accuracy of each estimated

unit cost will be computed by dividing the Estimated Unit

Cost by the actual Delivered Unit Cost:

EUC = % accurateDUC

The quotient will be expressed as the percent accuracy of

the estimated cost in relation to the delivered value.

SPSS will be used to compute the accuracy of each

item in the sample and to compute the mean accuracy of all

items as a group. Additional values of mean accuracy will

be obtained for these items as classified by category of

case and by source of cost estimate.

Using the previously determined level of accept-

able price accuracy, the proportions of items which exceed
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and which are below the acceptable level can be determined.

The mean values, calculated for the items overall, the

separate categories of items, and the separate estimating

sources will be used to draw conclusions about the indi-

vidual population and subpopulation means. Using the com-

puted mean values as the test statistic, and an appropri-

ate error level, we will repeat the statistical test to

determine which of the following conclusions is correct:

H0: = , the estimated costs are accurate;

HI i #1 , the estimated costs are not accurate
(10:257).

I
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CHAPTER III

ANALYSIS

This chapter presents an analysis of the data

collected through interview and research. A descriptive

analysis is used to answer research question 1. Research

questions 2, 3, 4, and 5 are answered using a statistical

analysis of the collected data. Conclusions of this

research and suggestions for further research follow in

Chapter IV.

Research Question Number 1

What is an acceptable level of accuracy for the

estimated costs?

a. Customers' view

b. AFLC viewpoint

The objective of research question 1 was to deter-

mine an acceptable level of accuracy for price estimates

quoted on DD Forms 1513. When interviewed, representa-

Itives of foreign air forces which participate in FMS and
representatives of AFLC both agreed that an acceptable

level of accuracy for the estimated material cost of a

defined order case was ±10 percent of the delivered material

value (see summary of interviews in Appendix D). This range

of accuracy is one which most of the customers said they
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could deal with. After a thorough search of appropriate

regulations, directives, and policy information nothing

was found explicitly defining an AFLC position on price

estimate accuracy. However, one factor which probably

influences the choice of ±10 percent as acceptable by

AFLC personnel is the fact that paragraph A5b(l), Annex A,

of the DD Form 1513 states that the United States Govern-

ment will notify the customer "of any identifiable cost

increase that may result in an increase in the 'Esti-

mated Total Cost' in excess of 10 percent."

While the responses to the interview questions

reflected only personal opinions and were not necessarily

the official view of any Air Force or government, we con-

cluded for the purpose of this study that a price estimate

that was within ±i0 percent of the delivered value would be

considered to be acceptably accurate.

Research Question Number 2

What is the accuracy of cost estimates for cases

overall?

To determine the accuracy of cost estimates overall,

a 40 percent sample was drawn at random from the popula-

tion of 430 AFLC managed defined order cases that had been

both implemented and closed within the past five years.

These cases were identified using two reports: (1) DSAA

Foreign Military Sales Case listing (RCS 1200) and
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(2) Program Status of Selected Control Elements (R47:H051.

NH5AT). The sample was selected to yield category propor-

tions equal to those in the population (i.e., 21 percent

"A" cases, 27 percent "L" cases, etc.). The sample size,

n, equaled 176 cases. The sample, selected at random, was

representative of the population and sufficiently large to

apply the Central Limit Theorem1 to the distribution of x,

= 1the sample mean accuracy.

The value of the accuracy (ACC) of each case was

computed as a ratio of the Estimated Cost (EC) divided by

Total Delivered Value (TDV). The value of ACC could be any

number greater than 0.

If EC < TDV, then ACC = EC < 1;TDV

If EC = TDV, then ACC = E- 1;
TDV

ECIf EC > TDV, then ACC = - >1.
TDV

(Note the value of ACC for each case in Appendix E.)

Table 1 indicates the proportional breakdown of

the sample by the individual values of ACC. The largest

proportion in the sample is ACC > 1 where the Estimated

Cost is greater than the TDV (59.1 percent). The

"central Limit Theorem. For almost all popula-

tions, the sampling distribution of x is approximately.1 normal when the simple random sample size is sufficiently
large [10:202]."
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TABLE 1

PROPORTIONAL BREAKDOWN OF SAMPLE

Value of ACC n n/176

ACC < 1 31 .176

ACC = 1 41 .233

ACC > 1 104 .591

* TOTAL 176 1.00

breakdown indicates only 23.3 percent of the sample cases

were determined accurate (ACC = 1).

Using an acceptable level of accuracy of ±10 per-

cent, as determined in question 1, the value of the accept-

able accuracy of each case may lie within the range of

.9 < ACC < 1.1. Table 2 indicates the breakout of the

sample proportions using ±10 percent as acceptable limits

on ACC. With a ±10 percent accuracy level, 40.9 percent

of the sample fell within the acceptable range. We thus

concluded that for the sample, 40.9 percent of the cases

were considered acceptably accurate.

To determine the accuracy of cost estimates

overall, the mean value of ACC, (x), was used as the esti-

mator of the population mean, v. The mean is the most com-

mon and useful measure of central tendency of a distribu-

tion (9:27). The sample mean, x, was equal to 1.664. This

value, x = 1.664, was used to test the null hypothesis (H0)
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TABLE 2

PROPORTIONAL BREAKDOWN GIVEN ±10 PERCENT
ACCEPTABLE ACCURACY

Value of ACC n n/176

ACC < .9 18 .102

.9 < ACC < 1.1 72 .409

ACC > 1.1 86 .489

TOTAL 176 1.00

that the mean accuracy is equal to 1, against the alterna-

tive (H1 ) that the mean is not equal to 1. That is:

H0: = 1, the estimated costs are accurate;

H1 : 1 1, the estimated costs are not accurate.

The goodness of any statistical test of an hypo-
thesis is measured by the probabilities of making a
Type I or Type II error, denoted by the symbols a and
B, respectively [9:170].

The a limit for this statistical test was established at

.10. This value indicates the probability of committing

a Type I error when the true mean, u, equals 1. In this

analysis, a Type I error was committed when we concluded

that the estimates are not accurate and, in fact, they

were. A Type II error was committed when we concluded H0 ,

that the price estimates are accurate and, in fact they are

not (see Table 3).
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TABLE 3

ILLUSTRATION OF TWO TYPES OF ERRORS (10:261)

TreState

Conclusion =I, H0 is Correct p#i, H is Correct
0______________ 1

H 0: =i Correct Conclusion Type II Error

H 1 Type I Error Correct Conclusion

For this thesis, both Type I error and Type II

errors were serious. If a Type I error was committed (con-

cluding H1 when H0 is true), management may take action to

correct the situation when no action is required. If a

Type II error was committed (concluding H0 when H1 is true),

it implies no management action need be taken when in fact

there is a problem. Because of the seriousness of both

type errors, it was important to minimize the probability

of both a and 8.2 The a limit, therefore, was established

at the .10 level for this and all subsequent statistical

tests. The 8 level (which could be calculated and would

differ for each sample) would be comparatively low based

on the a level established.3

2"For a given random sample size, one type of
error probability can be reduced only at the expense of
increasing the other type [10:268]."

u 3For further discussion of hypothesis testing con-

sult Mendenhall, Introduction to Probability and Statis-
tics, pp. 147-188.
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Using a = .10 and the standard error of the sample,

S(), a rejection region could be calculated to test the null

hypothesis. The decision rule to test H0 was:

If A1 < x < A2, conclude H0 ;

If x < A or x > A2 , conclude HI;

where, A1 = +z(/2)s(x);

A 2 = 1 + z(l-a/2)s(x) (10:284).
4

For the accuracy of the cases overall, a = .10,

s(x) = .258, z(a/2) =-1.645, and z(l-/2) = 1.645 (for all

calculations see Appendix H); A1 = .576, A2  1.424. The

decision rule therefore was:

If .576 < x < 1.424, conclude H0 ( = 1);

If x < .576 or x > 1.424, conclude H1 (N # 1).

Since x = 1.664, the decision rule led to conclusion HI--

that the price estimates of overall defined order cases

are not accurate (v A 1 ).

Beta is the probability of accepting H0 when i,

the population mean, is actually equal to some pI other

than 1. For this analysis, beta is evaluated where pI was

equal to the sample mean: 1.664. To determine S, the proba-

bility of a Type II error, the equation z = X - was used
SW

where x = A2 (the upper limit of the rejection region),
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-7-1- -7,

= the sample mean and s(x) = the standard error of the

sample (9:174-176). Calculating the z value we obtained:

- = 1.424 - 1.664 = 9302;
s(x) .258

z(B) = -.9302;

B = .1762.

For this test (where a = .10, a = .1762) we con-

cluded H1 , that the estimated costs of cases overall are

not accurate.

Stratified Cases

The sample of cases drawn from the population of

defined order cases was stratified in two manners:

(1) by source of estimate, and (2) by category of case

(questions 3 and 4). When stratified, a mean value of ACC

could be calculated for each stratum and used to test the

null hypothesis as stated. A new rejection region for each

stratum was calculated using the standard error for that

stratum. (The a level = .10 for all tests.) When strati-

fied, we found some of the strata could not be tested

because of insufficient sample size. This shortcoming of

* the study was a result of the population definition and

original sample selection. The population used was all

defined order FMS cases, implemented and closed during the

period 1976-1980. These cases were used to ensure avail-

able and current data. However, although the population
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was large, some strata were not of sufficient size to

be tested. For example, "G" cases only totaled 24 in the

entire population. Similarly, "M" cases only contained 26.

By selecting 40 percent of the entire population, the

data collection was reduced to a manageable effort. Unfor-

tunately, 40 percent of some strata again resulted in

stratum sizes too small to be tested. For example, 100

percent of "C" cases = 61, but 40 percent sampling of

"C" cases = 25. For our purposes, if the sample size of

the stratum was less than 30, it was not considered suf-

ficiently large enough to apply the Central Limit Theorem.

Other statistical tests for small samples are available

but were not used because the results of such tests would

be much less conclusive than those for the large sample

tests. The conclusions made using numerous small sample

tests and resulting inferences about the subpopulations

would be unreliable.

Table 4 indicates only those strata that were

tested. Also included in Table 4 are the standard errors

of the strata, the calculated acceptance regions, the mean

values, and the hypothesis conclusions. A breakdown

of all the case samples and statistics is contained in

Appendix G.

Research Question Number 3. What is the accuracy

I of cost estimates by source of estimate?
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TABLE 4

SUMMARY OF SAMPLES TESTED

Conclude
Sample Tested s(x) AI<X<A x H Hl--x: 2 0 1

Overall .258 .576<x<1.424 1.664 X
Ogden (Source) .095 .844<x<l.l56 1.328 X

"A" (Category)* .113 .814<x<1.186 1.275 X

"L" (Category)* .816 -.342<x<2.342 2.086 X

E Note: "A" cases are Ammunition; "L" cases areEqu ipmen t

After testing the hypothesis for the accuracy of

the cases overall the sample was stratified by source of

the estimated costs for each case. The source of the

estimated cost falls into one of seven possibilities.

They are: (1) Ogden ALC; (2) Oklahoma City ALC; (3) Warner

Robins ALC; (4) Sacramento ALC; (5) San Antonio ALC;

(6) International Logistics Center, Wright-Patterson AFB;

and (7) Other (2750 ABW, AF Clothing & Textile Office,

etc.). Of these groupings only one division contained

enough elements (n > 30) to be used to test the null hypo-

thesis. Ogden ALC contained a sample size of 72 which was

sufficiently large to apply the Central Limit Theorem and

do the statistical testing required. As indicated in

Table 4, the decision rule to conclude H0 is .844 < x

< 1.156. For this sample, x = 1.328, therefore we
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concluded Hl, that the estimated costs originating at Ogden

ALC are not accurate.

Research Question Number 4. What is the accuracy

of cost estimates by category of case?

The original sample of 176 defined order cases was

then stratified by the category of each case. The cate-

gories are: (1) A, (2) B, (3) C, (4) G, (5) H, (6) L,

(7) M, (8) P, (9) V, and (10) Other (J, W, X, Y, N). Of

these ten categories only two had sample sizes sufficiently

large to apply the statistical tests. The categories, as

indicated in Table 4, are the "A" cases, n = 37, and "L"

cases, n = 47. For the "A" cases the acceptance region fo.

H 0 was calculated as .814 < x < 1.186. x = 1.275 > 1.186

therefore we concluded Hi, that the accuracy of cost esti-

mates for "A" cases is not equal to 1; not accurate.

The mean accuracy of "L" cases was 2.086. This

value fell within the acceptable region of H0 because the

calculated acceptance region was -.342 < x < 2.342. (Be

aware that it was not possible to have a negative value for

x because all values of ACC > 0.) The large acceptance

region about x was due to the comparatively high standard

error of the sample: .816. The standard error is a measure

of variability in the sample values (10:201). An examina-

tion of the sample of "L" cases revealed that one case did

have an extremely large ACC value: 39.373. Consequently,
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for the subpopulation of "L" cases we concluded H0 , that

the cost estimates are accurate (i = 1)

Research Question Number 5

What is the accuracy of cost estimates on selected

FMS items? Can these be related according to category of

case or price estimating source?

The unit price of each item in the 176 sample cases

was recorded and then grouped into price ranges. A price

range of $10.01 - $70.00 was selected for analysis because

this range contained a sufficiently large (n = 108) sample

of items. The price range with the highest frequency was

expected to include items from most categories of cases

and from most estimating sources. By selecting as narrow

a price range as possible we expected to include items

that were handled similarly in the FMS process; i.e.,

$10.01 - $70.00 items would be given the same administra-

tive handling (priorities and other conditions excepted).

This sample of 108 items was examined to gather further

information about the accuracy of cost estimates.

The value for the accuracy (ACC) for each item was

computed as a ratio of the Estimated Unit Cost (EUC)

divided by the Delivered Unit Cost (DUC). The value for

EUC and DUC was obtained from the DD Form 1513 and the

R058 report respectively. Similar to the case analysis,

the value of ACC could be any number greater than 0. Table 5
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TABLE 5

PROPORTIONAL BREAKDOWN OF SAMPLE (ITEMS)

Value of ACC n n/108

ACC<1 17 .157

ACC = 1 42 .389

ACC > 1 49 .454

TOTAL 108 1.00

indicates the proportional breakdown of the sample by the

individual values of ACC. This breakdown indicates a high

proportion of the accuracy values (38.9 percent) equals

exactly 1. That this is a higher percentage than the

accuracy of cases overall (23.3 percent) can be expected

because it is more likely that the price of a single item

will remain constant than it is likely that the price of

a group of items (such as a case) will remain constant.

As previously determined, an acceptable level of

accuracy for the estimated cost is ±10 percent of the

delivered cost. The sample proportions of ACC using a

±10 percent acceptable limit are displayed in Table 6.

Clearly, the majority (54.6 percent) of estimated costs

for individual items fell within the acceptable range of

accuracy.

To determine the accuracy of the cost estimates

for items overall, the mean value of ACC was used as the
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TABLE 6

PROPORTIONAL BREAKDOWN GIVEN ±10 PERCENT
ACCEPTABLE ACCURACY (ITEMS)

Value of ACC n n/108

ACC < .9 10 .093

.9 < ACC < 1.1 59 .546

ACC > 1.1 39 .361

TOTAL 108 1.00

test statistic to test the null hypothesis. H0, the null

hypothesis, was that the estimates of costs for items are

accurate; the alternative, HI, was that the estimates are

not accurate. That is:

H 0 = 1, estimated costs are accurate;

H: #1, estimated costs are not accurate.

The a limit for this statistical test was again established

at .10. Using the SPSS computer program, the standard

error of the sample, s(x), equaled .059. The decision rule

for the hypothesis was:

If .903 < x < 1.097, conclude H0

If x < .903 or x < 1.097, conclude H

Since x = 1.153 for the sample, we concluded H1, that the

estimated costs are inaccurate for items overall.
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Stratified Items

The sample of items from the defined order cases

were again stratified in two ways: (1) by source of the

estimated cost, and (2) by the category of the item. When

stratified, a mean value of ACC was computed for each

stratum and used to test the null hypothesis. For each

stratum a new rejection region was calculated using the

standard error for that sample. Just as some strata of

the cases could not be tested using the Central Limit

Theorem, some of the stratified samples of items could not

be tested because their sample size was not sufficiently

large (n > 30). Table 7 is a breakdown of the strata

tested, their standard errors, acceptance regions, mean ACC

values, andthe hypothesis conclusions. A breakdown of all

the item samples and statistics is given in Appendix G.

TABLE 7

SUMV1ARY OF SAMPLES TESTED (ITEMS)

Conclusion
Sample Tested s(x) A l<xA 2  x H0  H1

Overall .059 .903<x<1.097 1.153 X

Ogden (Source) .089 .854<x<1.146 1.159 X

"B" (Category)* .056 .908<x<.092 1.123 X

"L" (Category)* .025 .959<x<1.041 1.050 X

S*Note: "B" cases are Spares; "L" cases are Equip-

ment.4
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Items by Source. When stratified by source of the

cost estimates, only one sample was sufficiently large to

test the null hypothesis. The stratum of items which had

Ogden ALC as a source of estimate contained a sufficiently

large sample size of items, (n = 42), to apply the Central

Limit Theorem and assume a normal distribution of the value

for ACC. Table 7 shows the decision rule to include H0

was .854 < x < 1.146. Since x = 1.159 for this sample,

we rejected H0 and concluded that the estimated costs are

not accurate.

Items by Category. The sample of 108 items was

stratified by the categories of items. There are ten

possible categories into which the items may fall (A, B, C,

G, H, L, M, P, V, Other); however, when divided by cate-

gory the items fell in only five categories: A, B, C, L,

V. Of the five categories represented, only two contained

samples sufficiently large enough to be tested--B and L.

The categories B and L contained 34 and 33 items in their

samples, respectively.

Table 7 indicates the two categories tested and

the calculated acceptance regions. For the items in cate-

gory B cases, the acceptance region to conclude H0 was

.908 < x < 1.092. The mean ACC, x, for the sample equaled

1.123. x = 1.123 > 1.092, therefore we rejected H0 and
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concluded H1, that the estimated costs of items from $10.01

to $70.00, for B cases, are not accurate.

The computed mean accuracy of items in category L

cases was 1.050. The calculated acceptance region for H0

was .959 < x < 1.041. For the sample of items x = 1.050

> 1.041, therefore we again rejected H0 and concluded H1.

For this sample we concluded that the estimated costs are

not accurate.
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CHAPTER IV

CONCLUSIONS

The intent of this study was to support or dismiss

the perception that FMS price estimates are inaccurate.

The scope was limited to include only defined order cases

managed by AFLC, excluding systems sales and CLSSA programs.

This chapter concludes the report of this study and pre-

sents the findings answering each research question. Also

included are recommendations for possible management

investigation and areas for further research based on the

findings.

Findings

Research Question 1. What is an acceptable level

of accuracy for the estimated costs?

Both AFLC and foreign representatives expressed

the opinion that an estimated price that came within ±10

percent of the delivered cost would be acceptably accurate.

Research Question 2. What is the accuracy of cost

estimates for FMS cases overall?

The mean accuracy of the sample was 1.664. This

value indicates that prices for material value are over-

estimated in comparison to the final delivered value
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(ACC =EC 1.664). The statistical testing concludedTDV

that price estimates for defined order cases overall are

inaccurate. Research indicated the inaccuracy tends

towards overestimating prices.

Research Question 3. What is the accuracy of cost

estimates by source of estimate?

When the sample of 176 cases was stratified accord-

.6 ing to the sources of price estimates, only the stratum of

cases estimated by Ogden ALC contained a sufficient number

of cases to allow statistical testing. The mean accuracy

of the cases estimated by Ogden was 1.328. As it was for

the cases overall, the case values estimated by Ogden ALC

tend to be overestimated. The statistical test indicated

that the estimated costs on defined order cases from Ogden

ALC are inaccurate.

Research Question 4. What is the accuracy of cost

estimates by category of case?

When the sample of cases was stratified by cate-

gory of case, only two categories, "A" and "L", contained

sufficient numbers of cases to analyze. The mean accu-

racy for "A" cases was 1.275. This was found to indi-

cate that estimates for "A" cases are inaccurate and

overestimated. The mean accuracy for "L" cases was 2.086.IThe estimated costs for these cases were found to be
accurate. However, the resulting conclusion for the "L"

44

i .... ,,- ... ..--. ... i i l~ fi -..."- + + ---i ...I _



cases was a result of the standard error for this stratum

which at .816 was a relatively large figure. This large

standard error was a reflection of an extreme deviation in

the sample data. Consequently, this conclusion may be less

valid than the others in this study.

Research Question 5. What is the accuracy of cost

estimates on selected FMS items? Can these be related

according to the category of case or the price estimating

source?

Statistical testing of the mean accuracy of the

estimated costs of the items concluded that the estimates

are inaccurate. When the sample of selected items was

stratified according to the category of case on which they

had been purchased, only category "B" and "L" cases had

sufficient data for analysis. The accuracies of "B" cases

and "L" cases were both found to indicate inaccurate price

estimates. When the items were stratified by source of

estimate, only the stratum of items estimated by Ogden ALC

had a sufficient amount of data for analysis. Again, the

cost estimates were found to be inaccurate. All estimated

costs for items, both stratified and taken as a whole, are

overestimated.

Conclusions

The research objective of this thesis was to deter-

mine the accuracy of price estimates given to foreign
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customers by AFLC for defined order FMS cases. This

research was motivated by the need to substantiate common

perceptions of price estimating performance. This research

indicated that the mean accuracy of price estimates given

to foreign customers by AFLC for defined order FMS cases

was 1.664 or that the estimated cost was 166.4 percent of

the final delivered value. This shows that AFLC over-

estimated costs on defined order cases. Further, except

for the sample of cases in category "L", each test in this

study concluded that estimated costs were inaccurate and

had in fact been overestimated. A look at the proportions

of cases and items which were accurate, overestimated,

or underestimated confirmed that overestimated cases and

items constituted a significant part of the samples and by

inference, the population. Based on this study, under-

estimating prices for defined order FMS cases may not be

a serious problem for AFLC. However, underestimates were

made. It was outside the scope of this study to evaluate

the logistical, financial, or management problems resulting

from those underestimated cases. It may be that this small

proportion of cases could have caused a disproportionate

amount of trouble for FMS managers and purchasers. Whether

or not the overestimated cases caused problems for the

Purchaser would depend on the country involved. In talk-

ing to people who work with FMS programs, one could con-

clude that an overestimated case, especially one that was
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within +10 percent of the final value, was not viewed as a

major management problem for the Purchaser.

Recommendations and Areas for

Further Research

One recommendation which can be made as a result

of this study is that the International Logistics Center

(ILC) look into the feasibility of monitoring on a con-

tinuing basis the relationship between the estimated and

delivered values of FMS cases. The data is readily avail-

able and the information generated would give FMS managers

and policy makers a timely indicator of performance. The
information would also show when price estimating pro-

cedures should be adjusted to meet changing conditions.

Having this information would also allow FMS managers to

respond to customers' perceptions of price estimate accu-

racy.

Another recommendation is that price estimating

procedures be given a thorough and critical review by HQ

AFLC with the purpose of incorporating what is now known

through research and the experience of AFLC and ILC manage-

ment about ways to make price estimates more accurate.

Although it may not be possible to make exact price esti-

mates, any effort to improve accuracy will help lessen the

management problems now being experienced by both the ILC

and foreign country managers of FMS programs when price

estimates prove to be inaccurate.
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During the course of this research effort several

areas for further research were identified. Among these

were the following:

1. This study could be repeated, redefining the

population to insure a sufficiently large sample in each

case category or for each source of estimate. This would

allow a comparative analysis of these subpopulations that

was not possible in this thesis.

2. The sale of weapon systems with associated

support is an important aspect of FMS which was not

addressed in this thesis. Considering the high cost and

political importance of these sales, a study of price esti-

mate accuracy for systems cases would be of great interest.

3. Among the factors believed to impact the accu-

racy of price estimates, the appropriateness of the infla-

tion factor used was frequently mentioned. Research in

this area may be of benefit to AFLC when revising FMS pro-

cedures.

4. Some people working in AFLC believe that price

estimates can be improved by retrieving and reviewing cur-

rent cost information which is now available to FMS mana-

gers through the information systems which record FMS

deliveries. It would be useful to determine the feasi-

bility of providing price estimating support through these

existing systems.
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Due to the variety of articles and services avail-
able and the number of purchasers participating in FMS
cases [the] system identifies the purchaser and the
material or services being sold [26:4-1].

The U.S. Air Force FMS case identifier is made up of a

two-digit alphanumeric code for the purchasing country or

organization followed by a dash "-" and the U.S. Air Force

Service Code - "D". This is followed by a dash "-" and a

three-letter case designator. A typical FMS case identi-

fier could be: AT-D-AAB. "AT" is the country code that

identifies the purchaser--in this case, Australia. The

letter "D" is used for all USAF-managed FMS cases (U.S.

Army uses service code "B", U.S. Navy uses service code

"P"). The first position of the three-letter case desig-

nator identifies the category of material or services pur-

chased on the case. The second and third positions are

used to identify one case from another within the same

category and for the same purchaser (26:4-2). In the

example, the first "A" of the designator identifies the

category as munitions, the last two letters indicate that

this is the second munitions case established for Australia.

(The first case would have been AT-D-AAA, the third case

would be AT-D-AAC) (26:4-2).
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The following is a list of codes used in the first

position of the case designator to identify the categories

of items or services included in the case. The letters

I, 0, and Q are not used (26:4-1 to 4-8).

Notes

* Defined Order case included in the population of
this study.

**Can be either Defined Order or Blanket Order
Case. It is included in the population of this study if
it is a Defined Order case.

No asterisk indicates Blanket Order Case. Not
included in the population.

* A - Munitions

* B - Spare parts

* C - Cartridge Actuated Devices and Propellant Actuated
Devices (CAD/PAD)

* D - Systems Sales of Communications, Electromagnetic,
Meteorological facilities (CEM)

E - Support Equipment (previously designated as an
"LX" case)

* F - Training Films and film strips

** G - Technical services

* H - Transportation services

* J - Aircraft ferry services

K - Follow-on spares support under CLSSA

* L - Equipment

** M - Programmed depot and emergency repair, overhaul,
and return of major items

** N - Follow-on engineering support
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** P - Publications

R - Spare parts (Blanket Order Case)

S - Aircraft system sales

** T - Training

* U - Reserves

** V - Class IV modifications

* W - Class V modificaLions

X - Trust Fund Account (not an FMS case)

* Y - System sale (other than aircraft or CEM)

* Z - Leases under Title 10 USC 2667 (not an FMS case)
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ESTIMATED COST
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In accordance with AFR 400-3, Block 21 of the

DD Form 1513 is the "estimated articles and services costs

in whole dollars [26:6-26]." This figure includes all

direct charges and should not include administration or

accessorial charges. This cost is used in the study unless

DD Forms 1513-1 or 1513-2 have been issued.

The DD Form 1513-1 is the document used for certain

bilateral amendments to FMS cases. It is used to reflect

small changes in scope when it would be impractical to

process a new DD Form 1513. For example, minor increases

in the quantity of an item ordered on a defined order case,

or increases in the time of performance which result in

increased cost would both be processed using a DD Form

1513-1. An amended cost estimate, if different from that

given on the original DD Form 1513, is reflected in Block

22b of the DD Form 1513-1. In this study, the amended cost

estimate will be used in lieu of the original DD Form 1513

estimate.

A DD Form 1513-2 is used for unilateral notices of

actions under existing LOA conditions and for certain

* bilateral actions as authorized by MASM, Part III (26:6-38).

If the DD Form 1513-2 is issued because of item cancella-

tion or quantity reduction, the Revised Cost given in

Block 19b of the DD Form 1513-2 will be used in place of
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the original estimate. If the DOD Form 1513-2 is issued

for any other reason, the Revised Cost will not be used.
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APPENDIX C

* DD FORMS 1513, 1513-1, AND 1513-2
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REMARKS
1. DD Form 1513-2 is utilized to record modifications to An existing DO Fnrm 1513 and any related

amendments thereto, but only for those modifications which do not constitute a change in scope. Ilodifica-
tions appropriate for DO Form 1513.2 include all notifications of price increases anti relit" changes ini pay-
ment schedules.

2. Changes in scope of a DD Form 1513 require a formal amendment, utilizing DO Form 1513.1. Such
changes are those which affect the type or number of major items And/or services to he provided or which
significantly alter system configuration or functions. Such changes must be made by utilization of DO Form

acknowledgement of receipt. I00 fsen 1513.1 daa eequi" rmer.

4.All terms and conditions of an existing DD Form 1513 and any related amendments thereto not
specifically noted to he modified by a DO) Form 1513-2 are unidertood to remain unchanged and in effect.
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Introduction

One means of determining an acceptable level of

price estimate accuracy (research question #1) was to inter-

view people in the USAF and in foreign air forces who work

with FMS programs. The people interviewed were Foreign

Liaison Officers (FLOs) from Australia, Canada, Thailand,

Venezuela, and Indonesia who are stationed at Wright-

Patterson AFB. In addition, people working in the Office

of Assistant to the AFLC Commander for International Logis-

tics, the Office of Deputy for Operations/International

Logistics Center, and Defense Institute of Security Assist-

ance Management were interviewed. The object of the inter-

views was to learn the opinions of these people. The

interviews were informal, with a list of questions used

primarily as a framework to guide the discussion. We made

no statistical study of the answers to the questions. For

the purpose of this thesis, the most important question was

one which asked the respondents to give their opinions of

an acceptable level of accuracy of price estimates on

defined order cases. The other questions were used to

focus the interviewee on the topic and to gain some under-

standing of their attitudes toward FMS and problems experi-

enced both by USAF managers and foreign customers when

dealing with FMS price estimates.
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Questions

These are the questions asked of the FLOs:

1. How long has your country been buying defense

articles from the U.S.?

2. How would you evaluate the logistics support

provided by the DOD on firm order cases?
3. What is your opinion of the accuracy of price

P.

estimates given on a DD Form 1513?

4. Assuming price estimates cannot be 100 percent

accurate, how accurate should initial price estimates be?

What level of accuracy is acceptable to your Air Force?

5. How does your Air Force prepare for price

changes?

6. How seriously does your Air Force take the

prices on the DD Form 1513?

7. If there is a change in the material value of

a DD Form 1513, does this cause any problems for your Air

Force?

8. How is a price change handled by your Air

Force? What must be done to approve a price change?

9. What impact do price changes have on your

budget?

10. Has your Air Force ever cancelled requirements

because of price changes?

66



These questions were asked of USAF personnel:

1. How would you evaluate the logistics support

provided by the USAF on defined order cases?

2. What is your opinion of the price estimates

given on the DD Form 1513?

3. Assuming price estimates cannot be 100 percent

accurate, what is an acceptable level of accuracy?

4. What are some factors which impact AFLC's
ability to make price estimates?

5. How can AFLC improve its price estimates?

6. What can foreign purchasers do to help AFLC

improve its price estimates?

Summary of Comments

In addition to helping us answer research question

#1, our interviews were useful in gathering other comments

relevant to price estimates on the DD Form 1513. Follow-

ing is a summary of what we learned. While these comments

were collected in an informal manner, they provide a

glimpse into the real-world effects of AFLC price estimates

and, as such, may suggest areas for further research. The

comments are the personal opinions of the people interviewed

and may not represent the official view of AFLC or of a

foreign air force. It was not within the scope of this

thesis to investigate the price estimating policies and pro-

cedures referred to by the people who were interviewed.
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Therefore, this thesis did not attempt to learn whether

present policies and procedures are adequate or whether

they are being properly applied.

In the opinion of many of the Foreign Liaison

officers (FLOs), logistics support provided by the USAF

is generally good, but to be really effective it must be

coupled with preparation by the foreign purchaser and

experience in working with FMS programs. The general

opinion among the FLOs was that price estimates on

DD Forms 1513 were low. Ideally, they would like esti-

mates to be as accurate as possible, but could tolerate

accuracies of ±10 percent of the estimate. Some purchasers

are skeptical of the prices quoted on DD Forms 1513 and

try to adjust the estimate using their own experience and

interpretation of factors such as the inflation rate. Many

try to budget for an amount greater than that shown on the

DD Form 1513. The problem is that at times the entire

amount requested in a budget will not be approved. Among

the problems involved in having a price increase on an FMS

case is the problems of dealing with bureaucratic pro-

cedures in order to get additional funds. Depending on

the country involved, cancellations or reductions in quan-

tity are sometimes made to manage price increases. However,

many times this is not a practical solution since the items

involved are valid requirements.
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From the USAF point of view, logistics support pro-

vided on defined order cases is generally good because the

terms of delivery are specified on the DD Form 1513 and

Most items are understood to be procurement lead time away.

The quality of support provided is dependent on the Pur-

chaser providing correct specifications and providing

sufficient lead time. In giving their opinions of the

accuracy of price estimates, no one thought they were com-

pletely accurate, but there was no consensus as to whether

the tendency was to over- or underestimate. All agreed

that ±10 percent of the established price was an acceptable

level of accuracy. Among the factors impacting AFLC's

ability to estimate prices, these were the most significant:

1. Inflation varies with the items and technolo-

gies involved, but AFLC uses a uniform rate.

2. AFLC often does rot have a good idea of the

contract cost until after the DD Form 1513 is implemented.

In fact, in many cases policy does not allow AFLC to get a

contractor's estimate before case implementation.

3. Special factors, such as tooling-up costs,

may not be known at the time of the price estimate.

4. Priciny data systems are not always current.

There are also problems with the software and hardware

used and with the interfaces between various systems.
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5. Price estimates are often not checked for

reasonableness or human error; in other words, there is

little quality control.

6. AFLC doesn't use available data now in the

system, including procurement history and price trends.

7. Inflation factors used are not always accurate

and may be improperly applied.

8. The people making the price estimates are not

experts in this field; this problem is compounded by the

rudimentary methods of price estimation used.

When asked what could be done to provide better price

estimates, it was suggested that spending more time or

providing more people to do this work would make the esti-

mates more reliable, but the need for greater accuracy and

cost of attaining it were questioned. Many of the respon-

dents felt that given a choice, many foreign purchasers

would prefer that we overestimate on the initial price

estimate so they wouldn't have to go back through their

budget channels for additional funds. All agreed that

there isn't very much a foreign customer can do to get a

better estimate on their DD Forms 1513.
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APPENDIX G

BREAIKDOWN OF SAMPLE DATA
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APPENDIX H

CALCULATIONS FOR TEST OF HYPOTHESIS
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H0 : 1; The mean accuracy equals 1;

H: # 1; The mean accuracy does not equal 1.

The decision rule is:

If A1 < x < A 2, conclude H0 (V = 1);

If x < A1 or x > A2, conclude H1 ( # 1).

where,

A = 1 + z(cL/2)s(x);

A = 1 + z(l-c/ 2 )s(x).

For all calculations,

a= .10 and z(a/2) = -1.645, z(1-a/2) =1.645.

Cases; Overall:

s(x) = .258, x = 1.664, n = 176;

A 1 = 1 - (1.645) (.258) .576;

A2 = 1 + (1.645)(.258) = 1.424;

.576 < x < 1.424; conclude H1 .

Z = x. - 1.424 - 1.664 = -.9302;(X) .258

z(O) = -.9302; 0 = 1 - .8238 = .1762.

Cases; Source, Ogden (00):

s(x) = .095, x = 1.328, n = 72;

A1,2 = 1 ± (1.645) (.095) = 1 ± .156;

.844 < x < 1.156; conclude H1.
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Cases; Category, A:

s(x) = .113, xc = 1.275, n = 37;

A1,2 = 1 ± (1.645) (.113) = 1 ±(186);

.814 < x < 1.186; conclude H 1.

Cases; Category, L:

s(x) = .816, x~ = 2.086, n =47;

A = 1± (1.645) (.816) =1 ± 1. 342;

-.342 < x < 2.342; conclude H.

Items; Overall:

s(x) = .059, T = 1.153, n =108;

A1,2 = 1 ± (1.645)(.059) =1 ± .097;

.903 < x < 1.097; conclude H 1 ,

Z: x -i_1.097 -1.153
s(i) .059

z(O) =-.9492;

B 1 - .8289 = .1711.

Items; Source, Ogden (00):

s(x) = .089, x = 1.159, n = 42;

A 1,2 = 1 ± (1.645)(.089) =1 ± .146;

.854 < i < 1.146; conclude H1.
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Items; Category, B:

slx) = .056, x=1.123, n = 34;

A1 ,2 =1 ± (1.645)(.056) = 1 ± .092;

.908 < x < 1.092; conclude H 1.

Items; Category, L:

SW = .025, x=1.G50, n =33;

A 1 ,2 = 1 ± (1.645)(.025) =1 ± .041;

.959 < x < 1.041; conclude H 1.
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